Objective: to analyze the trend of hospitalizations of adolescents due to mental and behavioral disorders in Paraná, from 1998 to 2015. Method: ecological study of time series. Data were analyzed by means of segmented linear regression modeling for time series, estimated for each of the four health macro-regions. Results: the East macro-region showed a greater trend to increase hospitalizations from January 1998 to November 2003 (β 1 =0.006, p<0.001). In other macro-regions, there were similar trends with a sudden increase in February 2010, but with a further gradual decrease until December 2015. In the quadrennium 2012-2015, 38.06% of the hospitalizations lasted 29 or more days, and in the Northwest macro-region, hospitalizations lasted for up to seven days. The main cause of hospitalization was the use of alcohol and other drugs. Conclusion: there is a need to strengthen health actions to prevent drug use and improvements in the care network.
INTRODUCTION
Chronic Noncommunicable Diseases (CNCD) have been responsible for the greatest burden of diseases in Brazil (1) . Among CNCD, cases of mental and behavioral disorders in children and adolescents have been drawing the attention of the scientific community (2) . It is not uncommon the appearance in this age of pictures, such as anxiety, depression, conduct disorders, among others. Studies indicate that it is in adolescence that the first contact with psychoactive substances (2) occurs, more and more prematurely (3) (4) , generating acute episodes of intoxication that require hospital treatment (5) .
A recent Brazilian study identified a prevalence of 30.0% of anxiety and depressive disorders in adolescence (6) . A similar result was found in Portugal, which presented an index of 31.2% of adolescents with symptoms of depression (7) .
Mental and behavioral disorders have their outpatient treatment, performed in specialized services or in Primary Care itself; However, acute conditions require hospital treatment through hospitalization (8) . During 2016, 14,499 hospitalizations were registered in Brazil due to mental and behavioral disorders in the age group of 10 to 19 years. In the state of Paraná, there were 998 hospitalizations in the same period and age group. These figures place these disorders as the 11 th cause of hospitalizations in the age group of 10 to 19 years in Brazil and the 10 th cause of hospitalization in Paraná, excluding hospitalizations due to pregnancy, delivery and puerperium (9) .
Mental and behavioral disorders are significant aggravations in adolescence, with a shortage of studies that address hospitalizations specifically in adolescence.
OBJECTIVE
To analyze the trend of hospitalizations of adolescents due to mental and behavioral disorders in the state of Paraná.
METHOD

Ethical aspects
The study followed the norms of research involving human beings, according to Resolution 466/2012, and had its research project approved by the Research Ethics Committee of the Universidade Estadual do Centro Oeste.
Design, place of study and period
This is an ecological study of time series, from 1998 to 2015, on hospitalizations of adolescents due to mental and behavioral disorders, carried out in the state of Paraná in 2017.
Population; inclusion and exclusion criteria
All hospitalizations performed by the Brazilian Unified Health System (SUS -Sistema Único de Saúde) were caused by mental and behavioral disorders in adolescents living in Paraná. For the adolescent population delimitation, the criteria adopted by the Statute of the Child and Adolescent (ECA -Estatuto da Criança e do Adolescente) were used, which considers adolescence as the period between 12 and 18 years of age (10) . In 2016, adolescents from 12 to 17 years of Paraná corresponded to 9.77% of the total population (11) . Paraná has 399 municipalities, organized into 22 Health Regions, aggregated in four large macro-regional health: East, North, West and Northwest (6) .
All the information contained in the Inpatient Hospital Authorization (AIH -Autorizações de Internação Hospitalar), processed by the Hospital Information System of the Brazilian Unified Health System (HIS/SUS) and available on the website of DATASUS (Information Technology Department of the Brazilian Public Health Care System).
Study protocol
Data was accessed through the Tabwin data tab and later converted into files compatible with the Excel program. For the construction of the database, all hospitalizations of adolescents living in Paraná from 1998 to 2015, according to the main diagnosis of Chapter V -Mental and Behavioral Disorders (codes F00-F99) of the Statistical International Classification of Diseases (ICD-10).
Next, hospitalizations were aggregated by regional health, identifying each municipality by the Code of the Brazilian Institute of Geography and Statistics (IBGE -Instituto Brasileiro de Geografia e Estatística). In the absence of this code, ZIP Code was used. 170 AIHs were discarded because they did not live in Paraná; and 133 because they did not allow the identification of the municipality of origin.
In order to calculate the hospitalization rate, ratio between the monthly number of hospitalizations with the diagnosis of mental and behavioral disorder was used, and the population of the same age group and year, multiplied by 10,000. It is valid to clarify that data regarding the population in the age group were available and were extracted from DATASUS only until 2012. Thus, to obtain the values of 2013, 2014 and 2015, a cubic polynomial curve was fitted in the annual population series in order to project its behavior. Then, the mean between the cubic polynomial curve projection values and the values obtained by the naive projection (repetition of the observed value in 2012) was done, thus providing the annual population for 2013, 2014 and 2015.
Analysis of results, and statistics
Data analysis was performed using a linear regression model segmented into time series, where yi is the monthly hospitalization rate, y i is the variable (time from January 1998 to December 2015), β j is the vector of parameters to be estimated and j denotes the index of each of the m + 1 segments obtained after the identification and estimation of the m structural change points, that is, changes in mean level or trend. The random variability not explained by the model is represented by εi, which must be normally distributed and random.
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In practice, points of change ij are rarely known, so it is necessary to identify and estimate them. βj parameters in the model presented may represent the trend in a given follow-up (time period), the change in the trend in relation to an earlier followup, or a change in the mean level of the series. Estimating the respective standard errors of such parameters, it is possible to verify their statistical significance at the 5% level. Because it was a regression model for time series, it was necessary to verify the presence of serial autocorrelation in the residues, which could be diagnosed by the Ljung-Box and Breusch-Godfrey tests.
The segmented linear regression model was estimated separately for each of the four time series analyzed for the four macroregions of health in the state of Paraná. The implementation to estimate the models and perform the analyzes was done in R language, version 3.3.1.
RESULTS
A total of 22,121 hospitalizations due to mental and behavioral disorders of adolescents living in the state of Paraná, from 1998 to 2015, were distributed among the four macro-regional health services in the state: East (12,518), Northwest (3,699), West (3, 511) , and North (2, 393) .
There was a great variation in hospitalization rates between the years and the regions of the state, as can be observed in Figure 1 . Figure 2 identifies the structural changes and the trend analysis of hospitalizations for the four macro-regions. The adjusted models are represented in red line.
For the East macro-region, the mean hospitalization rate estimated for the month of January 1998, represented by the intercept of the model, was approximately one in 10,000 people/month (β 0 =1.008, p<0.001). In November 2003, when a structural change occurred, the mean rate was close to 1.5 and began to suffer a decreasing trend (β 2 = -0.027, p <0.001) until December 2009. In January 2010, there was a sudden change in the mean level of hospitalization series, bringing the mean hospitalizations from 0.01 to 1.58. Considering the change point estimated in February 2010, the trend remained practically stable until March 2013 (β 3 = -0.002, p <0.001), when it fell more rapidly (β 4 = -0.048, p<0.001) ( Table 1) .
In the North, West and Northwest macro-regions, trends are quite similar, especially since February 2010, when there was also a sudden increase in hospitalizations (1,792, 2,152 and 1,366, respectively), but with a subsequent gradual decrease until December 2015, with significant trends of -0.014; -0.027 and -0.024 respectively. From January 1998 to October 2003, hospitalizations, which were approximately 0.6, in the North and West macroregions, decreased to the rate of -0.002 per month. This rate was maintained until December 2009 for the West macro-region but declined more rapidly thereafter to the North macro-region (β 3 = -0.006, p= 0.012). In the Northwest macro-region, although the mean number of hospitalizations was also close to 0.6 in January 1998 (β 0 = 0.562, p <0.001), there was an increase until December 2009 with a trend of 0.002 (p <0.001) ( Table 1) .
Regarding the mean length of hospitalizations in the state, the highest prevalence was for the period from 8 to 28 days, corresponding to 57.81% of hospitalizations in the first four-year period (1998-2001) and 40.15% in the second quadrennium. However, in the last quadrennium (2012-2015), most hospitalizations (38.06%) had length greater than or equal to 29 days ( Table 2) .
East macro-region had the same behavior as the state, with the mean length of most hospitalizations ranging from 8 to 28 days in the first four years, and in the quadrennium 2012-2015, 53.14% of hospitalizations lasted more than 29 days. In North and West macro-regions, the highest mean length of hospital stay in all four-year periods was 8 to 28 days. Northwest macro-region presented different behavior regarding the length of hospitalization, with 49.55% of hospitalizations lasting from 8 to 28 days in the first four years, and the majority of hospitalizations with length of 0 to 7 days in the second and third quadrennium (52.81% and 44.22%, respectively) ( Table 2 ). The main causes of hospitalizations in Paraná were mental and behavioral disorders resulting from the use of psychoactive substances, reaching 64.35% of hospitalizations in the quadrennium 2012-2015. In East and West macro-regions, psychoactive substance use disorders were also the main cause of hospitalization throughout the series, accounting for most hospitalizations in all four-year periods. Northwest macro-region had schizophrenia and schizotypal and delusional disorders in the first quadrennium (1998-2001) as determinants of hospitalizations (37.61%). North macro-region presented schizophrenia and schizotypal and delusional disorders as the most prevalent cases in the first two quadrennium (1998-2001 and 2005-2008) , and psychoactive substance use disorders as the main cause of hospitalization only in the last quadrennium (2012-2015), reaching 71.43% of hospitalizations in this period ( Table 3) .
DISCUSSION
Paraná and its four macro-regions of health showed a decline in the time series of hospitalizations of adolescents due to mental and behavioral disorders from 1998 to 2009. However, there was an abrupt increase of these hospitalizations in 2010, with a subsequent decline as of 2011. In the last years of the time series, there was a higher prevalence of hospitalizations with residence time of more than 29 days. The main diagnosis of intentions was the use of psychoactive substances both for Paraná as a whole and for macro-regional health. Decline in hospitalizations in the first period cited was driven by several legislation that supported the closure of large psychiatric hospitals and the replacement of these services by beds in general hospitals, thus redirecting investments from SUS to health services extra-hospital, community-based care (12) .
In this area, and in order to strengthen the extra-hospital treatment, the Ordinary Law 10.216 of April 6, 2001 , which provides for the protection and rights of persons with mental disorders, was approved. This clarifies that the hospitalization, both voluntary and involuntary, can only be requested by a physician and involuntary hospitalizations must be reported to the State Public Prosecution Service. It also determines that compulsory hospitalization will only be determined by a competent judge, who must take into account the safety conditions of the patient, other hospitalized patients and staff (13) .
During 2010, important events took place in the setting of Brazilian Mental Health, such as the establishment of the Ordinance 2,841, dated September 20, which established the Psychosocial Care Center for Alcohol and Other Drugs (CAPS AD III -Centro de Atenção Psicossocial de Álcool e outras Drogas) -24 hours (14) . CAPS AD III is a comprehensive care service that can provide full support to the individual with alcohol and drug use needs. Another
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However, one event that may have corroborated the abrupt increase in the series was the publication in 2010 of Ordinance 2,842 (16) , which approved the Norms for Operation and Enablement of Hospital Reference Services for Comprehensive Care for Alcohol Users and Others Drugs (Normas de Funcionamento e Habilitação dos Serviços Hospitalares de Referência para a Atenção Integral aos Usuários de Álcool e outras Drogas). This Ordinance approached and encouraged the regulation of accredited beds within general hospitals, with the objective of treating acute conditions resulting from the use of alcohol and other drugs. In Paraná, in 2014, there were a total of 241 beds of this type, of which 21 were specifically aimed at the care of children and adolescents (5) .
Another event that may have justified this important increase in hospitalization cases in 2010 was the fact that, in the same year, Mental Health became part of the priorities of the Ministry of Health. This event may have called the attention of health professionals to the topic, leading to a closer look at these cases, thus increasing the number of visits to adolescents and bringing as a direct consequence a greater number of referrals for these hospitalizations.
As of 2011, the time series showed a reduction in hospitalizations in all four macro-regional health centers. This fact seems to reflect the effort on the part of the state mental health management that, in 2011, prioritized the Mental Health Care Network as one of the five priority networks of the State Health Department of Paraná. This prioritization has brought advances, such as the extension of the points of care and improvements in the Permanent Education of professionals working in Mental Health (5) .
Regarding the mean length of hospital admissions, in the last four years of the study, the State and the East macro-region had the majority of hospitalizations lasting more than 29 days. This finding is contrary to what is expected, since the clinical protocol, as well as the Therapeutic Guidelines adopted by the Mental Health Care Network, provide for short-term hospitalizations (8) . One way to deal with long-term hospitalizations is to opt for psychiatric hospitalizations in general hospitals, since they have a multiprofessional team and are able to provide humanized and quality care to people who suffer from mental suffering (17) .
The study also showed a reduction in hospitalizations for schizophrenia and other schizotypal and delusional disorders, with a rise in the number of hospitalizations due to psychoactive substance use disorders, the main cause of hospitalizations in the last quadrennium. This result is in agreement with the results found in the literature. A study conducted in Paraná, from 2000 to 2015, found an increase of around 5% of these cases in the last decade (18) .
The use of psychoactive substances is currently one of the main public health problems in the world and can be considered an epidemic (19) . However, it is important to emphasize that chemical dependency does not happen instantaneously, since the user adopts patterns of consumption with progressive increase of the quantity ingested (8) . Because of this, it is imperative that health professionals are alert to the first signs of abusive use of these substances, so they can intervene as early as possible.
In this sense, it is worth emphasizing that alcohol is the psychoactive substance most consumed by adolescents in Brazil and in the world (1) . In a study conducted in Cuba in 2013, with 288 adolescents between 10 and 14 years of age, it was evidenced that 54.5% of the interviewees had already consumed alcohol; and of these, 30.2% were between 10 and 11 years (4) .
A relevant Brazilian study, the Estudo dos Riscos Cardiovasculares em Adolescentes (ERICA -freely translated as, Study of Cardiovascular Risks in Adolescents), started in 2008, with its results published in 2016, with students aged 12 to 17 from public and private schools, showed that 21% of adolescents interviewed had consumed alcohol at least once in the last 30 days, and of these, around 25%, had the first contact with the drink before 12 years of age (20) . This same survey also showed that alcohol consumption increases with the age group, which means that those adolescents who had an early initiation remain consuming and to this group are added those who start consumption later. Other relevant data showed that there was no significant difference between the consumption in the last 30 days between genders, which was observed that the male adolescents have a more frequent consumption, estimated around 10 times a month (20) .
ERICA also found that alcohol consumption among adolescents is higher in the South region (20) , which may support data from the present study. This information was reaffirmed by an exploration of the theme held in the city of Pelotas-RS (21) , which revealed that 23% of adolescents interviewed had consumed alcohol in the last 30 days, a mean higher than that indicated by ERICA.
On the consumption of other drugs in Brazil, the "VI Levantamento Nacional sobre o Consumo de Drogas entre Estudantes do Ensino Fundamental e Médio da Rede Pública e Privada nas Capitais Brasileiras" (freely translated as, VI National Survey on Drug Use among Elementary and Undergraduate Students of the Public and Private Network in the Brazilian Capitals), which identified a decrease in illicit drug use among students of public schools in the country, a fall of 49.5 %, compared to the survey carried out in 2004 (22) .
Regardless of the cause, hospital admission is the last choice for treatment within the Mental Health Care Network, since it is known that from a first psychiatric hospitalization, the adolescent will be susceptible to new hospitalizations; and these situations bring a great personal, economic and social burden on individuals and their families. Therefore, psychiatric hospitalization should be avoided, to the maximum, especially in this age group (23) .
One strategy pointed out in the literature for the reduction of hospitalization and the search for emergency care in adolescents is the management of care by extrahospital devices specialized in the care of adolescents (24) . This is a fact of difficult applicability, given the fragility of the Mental Health Care Network and the shortage of adolescent mental health services in Paraná, only 11 CAPS i (5) .
Study limitations
It is worth highlighting the limitations imposed on work performed with secondary data, since these are generated by a system that
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depends on the quality of the data filled in the medical records and the training of those that codify the diagnoses for hospitalizations.
Contributions to the field of Nursing
Nursing has a broad and diversified scope of action in psychosocial care, with emphasis on management actions and public health policies, so that knowledge about the epidemiology of these disorders, including understanding the causality of such diseases and the greater or lesser potential of effectiveness of the actions implemented, can contribute to the qualification of this important line of care that is Mental Health.
CONCLUSION
There were large variations in hospitalization rates in the state, with an increase in hospitalizations lasting more than 29 days, and the main diagnosis was the use of psychoactive substances. Results of this study may serve to assist in the planning of public health actions aimed at reducing hospitalizations of adolescents due to mental disorders and serve as a starting point for the elaboration of new studies that identify, more precisely, the causes of the abrupt increase of hospitalizations in adolescents in 2010, besides investigating the increase in the time of permanence of these young people in hospitals.
